To further assess the applicability of nitromethane as a selective quenching agent for alternant vs. nonalternant polycyclic aromatic hydrocarbons in HPLC analysis, we measured the effect that it has on the fluorescence emission behavior of 96 different polycyclic aromatic hydrocarbons dissolved in a binary ethyl acetate/acetonitrile solvent mixture. Nitromethane quenching results are compared with previously reported acetonitrile, aqueous/acetonitrile, and toluene/acetonitrile solvent mixtures. Results of these measurements revealed that the "selective quenching" rule is obeyed for the vast majority of PAHs in all solvents considered thus far, with the coronene derivatives being the only major exceptions.
INTRODUCTION
Polycyclic aromatic compounds (PACs) have received considerable attention in the recent chemical literature, in part because of the widely varying carcinogenic and mutagenic properties of closely related isomers. Carcinogenic properties of select isomers, combined with an increasing awareness of environmental pollution and toxic material disposal, have prompted researchers to develop analytical methods specific for the different aromatic compounds. Current analytical methods generally employ high-resolution chromatographic techniques combined with pre-concentration via supercritical fluid 1-5 or Soxhlet extraction, ~7 relatively sophisticated or lengthy isolation, or group separation schemes to obtain fractions from environmental or biological samples suitable for chromatographic analysis. Conventional chemically bonded monomeric ClS stationary phases s-~2 (i.e., phases prepared with monofunctional silanes) can generally separate the various PAH molecules present according to overall size and number of aromatic rings. Monomeric C~s phases possess only limited inherent ability to separate PAH isomers on the basis of molecular shape. Enchanced shape recognition is achieved on either a "charge transfer ''13 or a polymeric C~s stationary phase s-12,14.15 (i.e., phase prepared with either difunctional or trifunctional silanes in the presence of water), Received [2,3b] fluoranthene as among the few exceptions to the so-called nitromethane selective quenching rule in the PAH6 benzenoid, fluorenoid, fluoranthenoid and "methylene-bridged" cyclopenta-PAH subclasses. More recent measurements 23 revealed that nitromethane quenched fluorescence emission of all nine acenaphthylene derivatives studied thus far, which is completely contrary to what would be expected on the basis of the fact that the nine solutes are nonalternant PAH molecules. Despite the aforementioned exceptions, nitromethane remains a very useful, selective quenching reagent in fluorescence analysis of unknown mixtures of polycyclic aromatic compounds.
For the most part previous nitromethane quenching investigations have been confined to more polar solvents such as neat acetonitrile or binary aqueous/acetonitrile mixtures. Both systems are used routinely as mobile phases in HPLC analysis of small PAHs having six rings or less. However, larger 6-10 ring PAH molecules may require an aromatic hydrocarbon or a dichloromethane mobile phase cosolvent in order for the solutes to elute from the chromatographic column in timely fashion, t5 To further assess the applicability of nitromethane as a selective quenching agent for HPLC analysis we report the effect that nitromethane has on the fluorescence emission behavior of 96 different alternant and nonalternant PAHs dissolved in a binary ethyl acetate/acetonitrile solvent mixture.
MATERIALS AND METHODS
Synthetic references and/or commercial suppliers for the PAH solutes contained in Table I are listed in our earlier papers. Stock solutions were prepared by dissolving the solutes in dichloromethane. Small aliquots of the stock solutions were transferred into test tubes, allowed to evaporate, and diluted with the solvent of interest. Final solute concentrations were sufficiently dilute to minimize inner-filtering artifacts. Solvents were of HPLC, spectroquality, or AR grade, purchased commercially from either Aldrich or Fisher Scientific, and the resulting solutions were optically dilute (absorbances am -1 < 0.01) at all wavelengths, except for the nitromethane quenching studies.
Absorption spectra were recorded on a Milton Roy Spectronic 1001 Plus and a Hewlett-Packard 8450A photodiode array spectrophotometer in the usual manner. The fluorescence spectra were run on a Shimadzu RF-5000U spectrofluorometer with the detector set at high sensitivity. Solutions were excited at the wavelengths listed in Table I . Fluorescence data were accumulated in a 1-cm 2 quartz cuvette at 19°C, ambient room temperature, with excitation and emission slit width settings of 15 nm and 3 nm, respectively. For solvent polarity determinations involving pyrene, the emission slit width was closed to 1.5 nm so that the calculated intensity ratios could be compared directly with literature values. 24 Street and AcreC 5 had previously shown that emission intensity ratios vary with emission slit setting.
Emission intensities associated with the quenching study were corrected for primary inner-filtering artifacts arising from the absorption of excitation radiation. Many of the PAHs have excitation wavelengths in the 300-320 nm spectral region, and a few drops of nitromethane gave solutions having appreciable absorbances. Mathematical expressions, computational procedures, and interrogation zone dimensions are given elsewhere. [17] [18] [19] 26, 27 Every effort was made to work at solution absorbances below Acm -~ _< 0.95 ([prim -< 3.00) where the inner-filtering correction equation is valid. Secondary inner-filtering corrections were not necessary in the present study since nitromethane is "optically transparent" in most of these PAHs' emission ranges.
RESULTS AND DISCUSSION
Previous studies involving nitromethane as a selective quenching agent for discriminating between alternant vs. nonalternant PAHs utilized either neat acetonitrile or a binary aqueous/acetonitrile mixture (20:80 % by volume). Such solvents work well as mobile phases in HPLC separations for those PAHs that contain six rings or less, but different solvent strengths must be employed for larger PAHs having 6-10 rings. Toluene/acetonitrile or ethyl acetate/acetonitrile mixtures have served well in the past as HPLC mobile-phase solvents for the separation of the larger PAHs. 15,28 Table I compares the experimental results regarding the ability of nitromethane to act as a selective quenching agent for alternant vs. nonalternant PAHs in the aqueous/acetonitrile mixture and toluene/acetonitrile mixture (40:60 percent by volume) utilized earlier, 3° and an ethyl acetate/acetonitrile mixture (40:60 percent by volume). While a published paper TM has alluded to the fact that solvent polarity affects nitromethane's ability to act as a selective quenching agent, there was no in-depth study ever reported until we recently compared the aqueous/acetonitrile and toluene/acetonitrile mixtures. ~° Examination of Table I reveals that the toluene/acetonitrile mixture (Py = 1.49) and ethyl acetate/acetonitrile (Py = 1.68), although less polar than the aqueous/ acetonitrile mixture (observed Py = 1.6029; Py = 1.80 after correction for slit width effects 25) or pure acetonitrile (Py = 1.79), 24 can effectively be used as an HPLC solvent when nitromethane is used to selectively quench the fluorescence emission signals of alternant vs. nonalternant PAHs. Of the 96 compounds examined, only eleven behave differently in the ethyl acetate/acetonitrile solvent mixtures as compared to either the aqueous/acetonitrile solvent mixture or neat acetonitrile. As in the toluene/acetonitrile solvent study, seven of the exceptions noted were coronene derivatives. Our initial studies utilized the aqueous/acetonitrile mixtures, but after a more exhaustive investigation involving 96 compounds we found that, except for the aforementioned coronene derivatives, the selective quenching rule is obeyed in neat acetonitrile as well. Since then, we have employed acetonitrile, rather than the aqueous/acetonitrile mixture, to enhance the solubility of the larger PAHs.
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